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Abstract. Information and communication technology (ICT) has transformed 
our consumption patterns. The widespread use of smart devices has enabled 
practicing a wide variety of “sharing economy” activities, a development that 
brings new ways of resource consumption to our everyday life. The increasing 
participation in sharing economy activities calls for studies that research the 
sustainability of this new consumption trend. Although the concept is associated 
with a more collaborative resource consumption, this may in practice be limited 
to some resources being shared. The present paper sets the stage for better un-
derstanding of the ICT-enabled sharing economy in the context of environmen-
tal sustainability. In this work, we present a line of thought that starts with per-
ceiving resource sharing as the core of the sharing economy and continue with a 
sustainability analysis using a conceptual framework of ICT impacts on sus-
tainability. This study provides a first step towards conceptualizing the sharing 
economy in a sustainability context and delineates further analysis of the sus-
tainability of digital sharing. 
Keywords: Information and Communication Technology, Sharing Economy, 
Digital Platforms, Consumption, Sustainability. 
1 Introduction 
Information and communication technology (ICT) has transformed the ways we pro-
duce and consume. In particular, the widespread use of smart devices has enabled 
practicing a wide variety of “sharing economy” activities among people, both locally 
and globally. Digital platforms provide a more rapid (accessed through digital devic-
es), low cost (no/low intermediary costs), and creative (innovative forms of offering 
services) way for practicing the sharing economy and sharing resources. 
The basic idea behind the sharing economy is to promote the utilization of availa-
ble and underused resources, such as transportation means, accommodation, or con-
sumables. The economic activities necessary for providing these goods have – over 
their whole life cycle, from “cradle to grave” – an impact on the use of natural re-
sources, since economic systems and the environment are closely interrelated [e.g. in 
1-3]. The increasing trend in using natural resources already surpassed sustainable 
levels and the disruption of environmental systems is stated to be one of the crucial  
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consequences of increasing resource use [4]. As a subsequent effect, environmental 
deterioration affects economies and economic growth as increasing use of natural 
resources may end up with higher resource prices and damaged environmental sys-
tems [4]. 
According to the original definition, also known as Brundtland definition, sustain-
able development is a type of development that “meets the needs of the present with-
out compromising the ability of future generations to meet their own needs” [5]. Giv-
en the fact that mankind is using some non-renewable resources (e.g. fossil fuels and 
many metals) in an irreversible way, as well as some renewable resources (e.g. water 
and soil) at a rate that is higher than their regeneration rate, the currently prevailing 
patterns of production and consumption are not sustainable. By continuing them, we 
are putting a high burden on future generations. All artefacts we are directly using as 
resources are produced by production systems that exchange material and energy with 
the environment and are therefore based on the use of natural resources, even if the 
natural “resource” consists in the ability to absorb some residuals, such as solid waste 
or emissions into water and air. Even today, the consumption patterns of the richest 
20 percent of human society do not scale to the world population, a fact which creates 
an ethical dilemma between inter- and intragenerational justice [6]. 
The increasing trend in resource consumption calls for new ways that could signif-
icantly change the prevailing unsustainable resource consumption practices. One way 
to achieve or maintain economic prosperity without increasing environmental damage 
is “decoupling” [4,7]. Decoupling dissociates economic growth from use of natural 
resources, i.e. greater economic value is gained from fewer material and energy re-
source inputs [4]. Technological innovation creates potentials for the substitution or 
more efficient use of resources, which is a necessary (however not sufficient) condi-
tion for decoupling [8]. The sharing economy is an example of a phenomenon driven 
by technological change and innovation that allows to optimize the use of existing 
resources. It is enabled by ICT-based platforms (technology) that provide new ways 
of access to and use of resources through new business models and services (innova-
tion). 
Although the environmental benefits of the sharing economy appear to be obvious 
– because it increases the utilization of existing resources and therefore moderates the 
need for new resources and products – there is not much clear and explicit evidence 
that could bolster this assumption. Theoretical arguments exist that challenge the 
assumption, in particular relating to rebound effects [9]. To date, in the sustainability 
and economy literatures, empirical evidence for sustainability effect of the sharing has 
remained scarce and a research gap in investigating those implications is still consid-
erable [10]. Throughout the present study, by sustainability, we mean sustainable use 
of resources. Studying new patterns of providing and consuming goods and services 
from a sustainability perspective is important, and the digital sharing economy is not 
excluded from this requisite. It should be sufficiently addressed under which condi-
tions and to what extent the sharing consumption mode in the digital economy can 
contribute to sustainability. 
The environmental and sustainability contributions of the sharing economy appear 
to be anecdotal; there are not enough dependable empirical studies on such contribu-
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tions. In addition, a lack of adequate conceptualizations of the sharing economy phe-
nomenon within the sustainability context may lead to imperfect studies and results. 
The present work aims to set the stage for better understanding of the digitally ena-
bled sharing economy in the context of environmental sustainability. To achieve this, 
we introduce a line of thought that starts with perceiving resource sharing as the core 
of the sharing economy which is then extended further to a systematic sustainability 
analysis using a conceptual framework obtained from the literature. The preliminary 
results of this study reveal the demand for deeper analysis of the sustainability contri-
bution of sharing. 
2 Conceptualizing the Sharing Economy 
Various definitions for the sharing economy have been presented in the studies of 
scholars in this area as well as areas pertaining to it. There have been levels of ambi-
guity and even confusion to define the sharing economy [11] owing to the relative 
novelty of the concept of sharing in its digital form. Some authors have already criti-
cally reviewed the presented definitions for the sharing economy (see e.g. [12]). 
Therefore, it is hard to find a widely accepted definition for the sharing economy to 
refer to [13,14].   
While some scholars distinguish between the business-to-consumer and customer-
to-customer activities (e.g. [15,16,17 cited in 18]), most of the definitions for the shar-
ing economy are compatible in acknowledging the peer-to-peer or actor-to-actor na-
ture of sharing activities. In addition, all types of the contemporary sharing economy 
share a common aspect; they all run on ICT-based platforms. In practice, digital shar-
ing economy activities are conveyed via information systems and facilitated by tech-
nology-driven platforms, making the sharing economy suitable to be mainly studied 
as a technological phenomenon [19]. The digital sharing economy is rich in incorpo-
rating manifold market-based and service innovations, such as platforms for providing 
temporary access to accommodation, car/ride renting and sharing services, and plat-
forms for sharing resources in local communities [20]. Digital platforms of the shar-
ing economy are of socio-economic significance because they 1) “connect people that 
would not otherwise do business together, 2) create economies of scale to bring to-
gether supply and demand, and 3) mediate in the relationship between supply and 
demand…” [21, p. 3438]. Although the sharing economy is in fact an application of 
ICT, it is also a business/commerce concept that has been enabled in its current form 
by ICT. Therefore, in order to define it more precisely, we should consider both as-
pects of the contemporary sharing economy at a time. As a result of the combination 
of economic and technological aspects, the actions of sharing become interesting to 
investigate. A comprehensive perspective to define the digital sharing economy could 
be then to recognize it as a techno-socio-economic phenomenon. 
Some studies (e.g. [13,14]) have provided an overview of the existing definitions 
of the sharing economy concept already presented in the literature. Pouri and Hilty 
[22] propose a unified definition for the ICT-enabled sharing economy: “A digital 
sharing economy is a resource allocation system, based on sharing practices, that is 
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enabled by information and communication technology (ICT) and coordinated 
through participation of individuals and possibly commercial organizations (business-
es) with the aim to provide temporary access to resources that may involve either 
direct or indirect monetary value”. This definition describes the sharing economy as a 
“techno-socio-economic” concept. 
The relationship between the sharing economy and sustainability has captured at-
tention and triggered some academic debate (e.g. [19,20,23-25]) in recent years. Since 
demographic growth and increasing global resource scarcity have been raising sus-
tainability concerns – in particular environmental concerns – for decades, the digital 
sharing economy seems to provide new alternative ways for the existing consumption 
patterns [26], and thus for the goal of decoupling. Potential sustainability benefits for 
the environment associated with the sharing economy have been pointed out [e.g. 27] 
with the shared or collaborative consumption being the key part of it.  Generally, the 
sharing business models are seen as promisingly sustainable [28] and having the po-
tentiality to shift local and global economies towards sustainability [27]. A closer 
look, however, indicates that the sustainability prospects of sharing may not be simply 
generalizable to the whole economy. 
3 Sustainability of Shared Resources 
The concept and practice of the sharing economy has the potential for promoting sus-
tainability in a society [23]. However, although the concept is associated with a more 
collaborative resource consumption, it may in practice be limited to some resources 
being shared. The sharing economy has been innovative in utilizing underused assets, 
and environmentally useful through intensifying the capacity utilization of existing 
assets. It can foster sustainability through encouraging efficient use of resources while 
creating economic value for people [18]. Although it is claimed that social interaction, 
social cohesion and extraction of values from underutilized assets in the sharing 
economy would promote environmental sustainability and sustainable development 
per se [18], this is only one side of the scenario. Identifying and quantifying how 
environmentally relieving the digital sharing economy is still remains challenging and 
not straightforward to study [29], especially that evidence to sustainability contribu-
tion of it has remained scarce. 
There is not much data to judge upon whether sharing platforms actually lower the 
environmental impacts and footprints in long spans. For example, Airbnb claims con-
siderable decrease in energy and water consumption as well as decrease in greenhouse 
gas emissions by people choosing to stay in its properties [30]. However, the compa-
ny does not present its claim with enough evidence and avoids revealing the details on 
how and based on what study it has reached to such results, rendering the validity of 
such claims questionable. In a long-term perspective, even if Airbnb or other similar 
platforms will already have decreased energy consumption through their accommoda-
tions, it will remain unclear if such a trend would last with an increasing use of its 
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housings1. In addition, a broader point of view would be to study, e.g., how low-cost 
and affordable housing prices would affect travel and flight rates. In other words, 
affordable accommodation may enable people to use more of air travel –  which 
would be a classical rebound effect –, raising concerns about the energy consumption 
and carbon footprint of air travel. Therefore, the long-term effects of such instances of 
the sharing economy to sustainability are difficult to anticipate [32]. 
A problem with simple assumptions and early conclusions about the sharing econ-
omy bringing sustainability is that such statements are too general to be applied to 
every specific type of the sharing economy. Certainly, sharing resources can create a 
significant value by increasing capacity utilization of existing resources, but not all 
the resources are simple enough to be assessed in the same way. Considering the fact 
that the sharing economy embraces a vast variety of resources, from goods to ser-
vices, an approach to research whether shared consumption practices are, or could be, 
sustainable is to study how sharing a particular resource may affect the sustainability 
of its consumption. By classifying the resource types of the sharing economy and then 
channeling them into a sustainability analysis, we intend to reach a more dependable 
analysis and realistic conclusions about the sustainability impact of the digital sharing 
economy. The first step in studying the nexus between the sharing economy and sus-
tainability is specifying and categorizing the sharing economy by the type of re-
sources being shared (Table 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
1
 Studies can be found (e.g. [31]) that suggest Airbnb is more sustainable than traditional travel 
lodging as it consumes less resources and produces less waste. 
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Table 1. Different types of resources being shared in sharing economy systems 
 
a Deﬁnable as a conﬁned entity and an attribute of a physical property, e.g. land, ofﬁce space, etc. 
bAlthough time banking is a component of the sharing economy, it differs from the other examples of 
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resource sharing since it basically does not generate income or employment. However, the fact that people 
participating in time banking are actually saving money by collaboratively helping each other in their 
social bonds serves as a proof of indirectly added income by not paying for the services they receive. 
cInﬂuence and information are also found in and among other platforms as feedback, review, and rating 
related to a speciﬁc shared-resource. dThe online platforms aggregate reviews and rank service and goods 
providers; this could then assist providers in keeping and furthering their economic activity on the plat-
forms. From this viewpoint, the sharing economy can be referred to as a “reputation economy” [36, 37 
cited in 32]. 
The second step is to apply a method for sustainability analysis of the digital shar-
ing economy. We are using the conceptual framework for assessing the environmental 
impacts of ICT proposed by Hilty and Aebischer [8] (Fig. 1). This typology can be 
applied to assess the environmental impacts of the digital sharing economy as a lucid 
example of ICT application in the economy. 
 
 
Fig. 1. A conceptual framework for assessing ICT effects (source: [8]). 
 
In this typology, the 1st-order or direct effects of ICT refer to the direct environ-
mental impacts of the production, use and disposal of ICTs that also include the de-
mand for material and energy throughout the entire life cycle of ICT hardware and 
software. Digital sharing platforms use ICT as an enabling technology. They bring 
digital sharing practices into realization using, e.g., big-data-driven systems to present 
and trace information on goods, services, consumers etc. In addition, ICT devices, in 
particular smartphones, have enabled access to peer-to-peer networking and market-
places for individuals. 
ICT itself has been a notable source of environmental impacts, which has to be 
taken into account also in the digital sharing economy. The lifecycle of ICT equip-
ment consumes energy and materials at different stages, from extracting raw materi-
als, to production phase, to use phase and eventually to the recycling and final dispos-
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al phase. Although the energy efficiency of ICT hardware (also related to software2) 
has improved remarkably, the overall energy used for ICT is still increasing, render-
ing the energy consumption of ICT at issue. This is due to the increasing demand for 
ICT applications to a degree that has surpassed the improvements in its energy effi-
ciency [40]. To date, there are no specific reports on the energy consumption of the 
part of data centers that would have to be allocated to digital sharing platforms. As 
long as no blockchain technology will be used for sharing platforms, we can assume 
that sharing is one of the ICT use cases which provides a saving potential that clearly 
overbalances the direct environmental impacts of producing and running the technol-
ogy, as has been shown for related use cases [41]3. 
The 2nd-order or enabling effects are the indirect environmental impacts of ICT as a 
result of its application in production processes, consumption services and distribution 
systems. ICT-based platforms are the enabling technology for the digital sharing 
economy. Instances of the sharing economy may have favorable or unfavorable im-
pacts from a sustainability perspective. Among the four types of the enabling effects 
classified by Hilty and Aebischer [8], the induction effects and optimization effects4 
seem to be most adequate to describe the sustainability impact of the sharing economy 
in a simplified analysis, or as the first step for a deeper analysis. In an induction ef-
fect, ICT stimulates the consumption of resources (even without rebound effects, e.g., 
just by enabling access or creating complementarity), and in an optimization effect it 
reduces the use of resources (if this effect is not balanced out by rebound effects). 
The digital sharing economy does not introduce new resources; it rather enables an 
extended mode of consumption of accessible resources. This creates a two-sided envi-
ronmental effect in the form of both increasing and decreasing the use of particular 
resources being shared. For instance, compared to hotels, an accommodation sharing 
platform such as Airbnb may have saved a considerable amount of energy and water 
use while contributing to substantial waste avoidance, and also to increasing the sus-
tainability awareness of its guest, as reported by Airbnb [30]. In the long run, less 
buildings will have to be built because the utilization of rooms is higher. Although 
there are controversies over the validity of such statistics, it is convincing to some 
degree that sharing would save more energy, material and cost. There is then an in-
duction effect which involves motivating people to use such services because it is so 
easy to do and these services are complementary to the purely virtual possibilities 
offered by social networking platforms. 
                                                          
2
  The relationship between software characteristics and the demand for natural resources for 
manufacturing its adequate hardware has received less attention in scientific studies [8]. 
This is also the case with the sharing economy in which the relationship between its soft-
ware applications and the required resources for the hardware in the entire system has not 
been studied to date. First steps into the direction of addressing software sustainability with 
regard to natural resources have been done by Guldner et al. [38] and Kern [39]. 
3
  For more on the ICT implications for energy consumption see [40, 42-46].  
4
  In addition to induction effects and optimization effects are obsolescence effects and substi-
tution effects with the former referring to the case where “ICT can shorten the useful life of 
another resource due to incompatibility”, and the latter where “the use of ICT replaces the 
use of another resource [8, p. 21]. 
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The 3rd-order effects are defined as systemic effects and are the indirect impacts of 
ICT on life styles and value systems, which in the long term are crucial for environ-
mental impacts. As explained by Hilty and Aebischer [8], systemic effects are “the 
long-term reaction of the dynamic socio-economic system to the availability of ICT 
services, including behavioral change (life styles) and economic structural change 
[p.22]”. This type of effects becomes more prominent in the context of sharing econ-
omy in which new patterns for consumption are practiced.   
Some advocators of the sharing economy introduce it as a provider of fundamental 
sustainability visions. They view the sharing economy as a potential pathway to sus-
tainable consumption patterns [20]. This perspective could be interpreted into the 3rd-
order effects as potential positive changes in individuals’ consumption habits at micro 
level (lifestyle) and an emerging transformation in socio-economic structures at mac-
ro level (structural changes). Some even believe that the sharing economy per se al-
ready offers a sustainable, less resource-intensive model of consumption [35] by sell-
ing the use rather than selling the product [47]. 
Here, an issue could be raised with such presumptions. Thinking of the sustainabil-
ity of the sharing economy is not always about the act of sharing which is naturally 
associated with less or balanced demand for new things. The resource itself and its 
quality of being (potentially) sustainable is important too. An intelligible example 
here could be ride service and car sharing platforms that are expected to reduce the 
overall demand for cars, their production and energy consumption. However, by cars 
we do not mean only their physical entity as objects, we mean also their energy con-
sumption and footprint during use, without which any sustainability analysis would 
turn out to be invalid. What if an increase in car sharing leads to higher levels of road 
traffic, energy consumption, emissions coming from the cars being shared? Or will 
car sharing be still environmentally sustainable if it motivates people to opt out of 
public transportation? 
In order to gain a deeper insight into the environmental impacts of the sharing 
economy and their assessment, one should consider a longer run perspective on the 
lifecycle of the value obtained through participating in sharing. What would be the 
broader and long-term scenario for environmental implications of the affordable digi-
tal platform economy when people spend the money saved from sharing for high-
impact products? This would then possibly create a shift to other unsustainable re-
sources and consumption habits with unknown or new effects on the environment 
(indirect rebound effect). It is also assumable that when people increase the demand 
for a product or service because of its lower price, this eventually offsets the benefi-
cial savings created by higher efficiency (direct rebound effect). 
From an energy economics perspective, the rebound effect is the result of behav-
ioral and systems’ responses to reduced costs in energy efficient measures [48]. In the 
context of the sharing economy, the energy efficiency of the system is created by 
sharing what is available, such as cars, and the intensified practice of sharing is the 
result of the behavioral responses aggregating to the system’s reaction. If the rebound 
effect resulting from such a system is substantial enough, this seriously challenges the 
plausibility of the hypothesis for sharing economy’s contribution to sustainability. 
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4 Discussion and Conclusion 
Like other aspects of the digital economy, the ICT-enabled sharing economy appears 
to continue imposing its own presence on the existing societal and environmental 
structures. The digital sharing economy encourages a type of consumption whereby 
available resources are collaboratively shared and consumed among people via online 
platforms. This intensified utilization of existing resources brings new patterns of 
consumption while opening new discussions about the sustainability status of digital 
sharing. The typical assumptions for the sustainability contribution of the sharing 
economy, as stated by Demailly and Novel [10], are that 1) shared goods create sus-
tainability because they enable a reduction in the number of goods required to be 
produced; 2) sharing optimizes transport of goods due to increase in shorter-distance 
transportation; and that 3) sharing models can direct sustainable patterns of consump-
tion. Although the authors states that the environmental benefits of sharing depend on 
the conditions for their realization that are highly specific to each sharing model, ar-
guments against the reliability and long-run validity of such general premises can be 
raised. First, no studies have been spotted yet to declare a decreasing, or decreased, 
level of production in reality owing to a correspondingly increasing trend in the shar-
ing economy. To be more precise, there are no evidences showing that people’s tem-
porary access to goods would eventually lead to their lower demand for or less inter-
est in new products. Second, although sharing can decrease distances in transportation 
of goods, especially in local sharing systems, this may not be applicable to general. 
Not all sharing activities run at local level. Recalling the Airbnb case, either at global 
level or more regional, affordable access to a resource (accommodation) may increase 
the consumption of other resources (e.g., by travel). Even for the businesses that run 
at local level, such as car sharing and riding services, increased utilization of a re-
source (in the case of car sharing, transportation and its fuel consumption) may also 
encourage an unsustainable consumption trend. Third, the sustainability status of the 
sharing economy needs a differentiated approach and is not sufficiently studied yet. A 
hyper-consumption mode created by the sharing economy can be also a scenario [10]. 
In the present paper, we aimed to initiate a resource-oriented analysis for studying 
the digital sharing economy in the context of environmental sustainability. We pro-
vided examples for tangible resources and attempted to provide an overview for envi-
sioning the sustainability of resource consumption in a sharing system. Nevertheless, 
tracking a source’s trend in (intensified) consumptions is not straightforward, espe-
cially for intangible assets. Studying the environmental impacts of sharing intangible 
resources, namely information, skill, knowledge, workforce etc. has not been wide-
spread in the scientific study and a paucity of scholarly work in this area is observa-
ble. Further steps and higher-level analysis for investigating the sustainability of digi-
tal sharing, which can include intangible assets, could be viewed through the lens of a 
more layered model. By using the extended framework for ICT impacts – the model 
for life-cycle impacts, enabling impacts, structural impacts (LES model), also pro-
posed by Hilty and Aebischer [8] – a deeper analysis of the role of intangible goods 
such as information might be feasible. This means that the increased level of infor-
mation generated and distributed over digital platforms may eventually lower the need 
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for resources in the whole sharing ecosystem, whereby a substitution effect occurs in 
replacing tangible assets with increasing level of information. 
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